IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Shigeo SATOH, et al. Group Art Unit: Not Yet Assigned 

Serial No. : Not Yet Assigned Examiner: Not Yet Assigned 

Filed: August 27, 2003 

For: SEMICONDUCTOR DEVICE AND METHOD OF FABRICATING THE SAME 



CLAIM FOR PRIORITY UNDER 35 U.S.C. 119 



Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 



Date: August 27, 2003 



The benefit of the filing date of the following prior foreign application is hereby requested 
for the above-identified application, and the priority provided in 35 U.S.C. 1 19 is hereby claimed: 
Japanese Appln. No. 2002-254672, filed August 30, 2002 

In support of this claim, the requisite certified copy of said original foreign application is 
filed herewith. 

It is requested that the file of this application be marked to indicate that the applicants have 
complied with the requirements of 35 U.S.C. 1 19 and that the Patent and Trademark Office kindly 
acknowledge receipt of said certified copy. 

In the event that any fees are due in connection with this paper, please charge our Deposit 
Account No. 01-2340 . 
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ARMSTRONG, WESTERMAN & HATTORI, LLP 
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Attorney for Applicants 
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jMHtf&U. -?■<© 1 o©X>yf>W5 0 nmt^5. 
[0 0 3 8] 

t^F^*-;i/9a, 9 b tt^iZST im^ftj&MmZtfziy^ytf 
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5 /cm 2 fflK-XI©*»Mt>^A$W. rtliCMbT, *PSV-^ 
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il^T, U^X h^X* 2 2 £j£M3a^Cj; »J|»*Ufclfe, 0 7 (d) iZm 
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m^X, 08 (d) IC^J^IC Affile £/V if -f K^M, ri-ettCo&il 
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b0iI(CCo S i 2 !2 3 5:?^^i--g> 0 
[0 0 5 3] 

LfrStfe, ^®KlMI««ft»tt2 4 SrJittb, =r># ^ h?L2 5 £^L£ieiH2 
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y-x/FW > 10 a, io b <fcy fci«<fc£ J:e>lcMtir-t£-£#T*££o 

#«ttt, y-Mi6a, 6 bO^til^V-^/ KUW > 1 0 a, 10 
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#5. 5X10 15 /cm 2 , &A#£#0° OD&^T'ffVV U >©*4«»f 
ASr^f- h*(C*fLT7K¥^lnJ{C 2 0, f tif tlMx^;^-^4 k e V, K 
-Xfitf 5X10 14 /c m 2 , $£A*tS#4 5 ° ®^#T?ff 3 = 
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tuiB 2 OCD-Y ;r>&AlcJ: y, Tta<z>* l ic^t<fc o \z, >f- YWm& a icte 

, M<Z)5. 5X10 15 /cm 2 (CMtftA^0° ©|^(5X10 14 / 
cm 2 ) ©4 0#lCffi3f £*M4fc#A#&3*l, £tfT7. 5X10 15 /cm 2 
© K-X*©y >*W*>tiAStiS. rtWcMLT, ^nSV-VKW> 
lOatCli, !Wtf>5. 5 X 1 0 1 Vcm 2 K:flna.T$£A#&#0 0 1 
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*fc Haste, piv-v K w> i o b^j*i^icfe^si&tt)<z>3i%^3R©>r* 
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m 2 , &Aftm&4: 5° ©&#T?ff3. 
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Mfa2[uco-r^->viAtcj: y, t3e©*i jc^-r <fce>ic, ^-Mi6bi:ii 

, M©2. 7 5X10 15 /cm 2 CMTaAM^0 o 0^(2. 5X1 
O^/cm 2 ) 00 4 ®#&Cffi^£^M%^A#&2*U ^ffT* 3 . 7 5X10 1 
5 / c m 2 <Z) K-XJI<07j%^|gAW3f>aAStiSo £ *UC *f L T , #p!V-^ 
/Kl/>f> 1 0 blCfcfc, M<D2. 7 5 X 1 0 15 / c m 2 tC*x.tftA^I^ 0 
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@ & miz^-tmv&m~mmT*& & - 

ftirmKnmmj&MtmMizm* U) -bis (b) 

3M£3£T, nlMO S«c 1 1 -ete, ¥-MI6a©'J>©F-Xil:7. 5 
X 1 0 15 /cm 2 , nlV-^/Kb-Ol 0 a(D'J>©F-XI?:6X 1 0 15 
/c m 2 lC0J^Ib, pMMO S^gc 1 2"£tt, ^f-M|6b^O|fflF-X 
M&3. 7 5 X 1 O^/cm 2 , ngV-^/ F W > 1 0 a 6D*?ittf) F-X 
II:3Xl0 15 /cm 2 t:lilT, 1 & 7--;« ( 

RT A, 1 0 3 0°C, (01 1 (a) ) o 

[0 0 6 1] 

8&V\T\ 01 1 (b) IC^fi^C CVD^CiU^ffifC^'J3>iftl2 
7£J£«L£^ 011 (c) IZTjk^f&OlZ, Z\(Di/V ?ymitm2 7 

>f F9*-^9a, 9bl:^tS. f^i©ilt. t^fK^t-^Sa, 9 b 
1*0 7 (a) iZ7ikLf^nizmZ>Z£.iZteZ> < , 
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ttV^, 01 1 (d) iZxkt&olZ. ^SlCi/U^-f F^«. '^t'BCo?: 
mt&m^Z>Z\ £IZ£ y */U-9">f Ftt£i±£ft ;fc£]&<Z>C o fcRfc^-t 
S£fc{C,fc»J, F««6 a, 6 b ©HffiU&tf V-X/ F W > 1 0 a , 1 

0 b(Z)^MlCC o S i 2 M2 3 
[0 0 6 3] 

±mzmmmnm2 4 &it«u f?l2 5&tf-bfcffi**2 

6&^L, if *<Z>^X3S£MT, CMOS h7>^^S:^St«. 
[0 0 6 4] 
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y-^/Kl/^>l 0 a, 1 0 b *»J £?Kfflffl-tZZ.£.tfT*%2> 0 
¥-hSl6a, 6b0M»y-^/Kb^>lOa, 10 

biu%2 5%m&t%m2tiz> a ^mmmm^it. v-vFw>io a , 1 

o b®^lfiI&Ig©i^i:^Sii:^< > ^f-Mi6a, 6btf)^fi& 

^£&|6]_h£-fe!:, ffiffiftO^VACMO S h ^ > # ft*. 
[0 0 6 5] 

JglC, C o S i 2 jf2 3 ^r^-r^l^fC, i?--T Ktf * 9 a , 9 b &>f- h 
M6a, 6 b(D#JB?:S^^tcMe)7nC0+>--rX^ LT^££#k V-X/K 
K>10a, 1 0 b iCf^StlS C o S i 2 a^f - hti 6 a , 6 b iCJ£j&$ 
ft£C o S i 2 ^©ratcmM^*C*r J: USt^{CRSihi"§3i:^RT|g^^ 

§ri:^<t^F')*-ji9a ) 9 b - A-i y f > § 3 h ^T'^S fc 
i 1 t - 71 - X 7 f > (5 0%) J: »J t)#^X>yf>^i 

lC&)tU y-ht|6a, 6 b/\<7)-r>r>^A*$:3g{C^P$i±Si^^l?^ 

So 

[0 0 6 6] 
[0 0 6 7] 

«Xtl nSV-X/Kl/^> 1 0 am}&mz&tf2>%jtb(DV yCD4*y&A 
5:iDlx^;^-^8keV, K-Xi#5. 5xi0 15 /cm 2 , ftAW 

o° £>^f$T^TV\ y ><£>#4#>-f t>^A§y- hS^*fbT7K¥^i^ic2ta. 
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-etl-?tlMx^;i/^-^4 k e V. F-Xfttf 5 X 1 0 14 / c m 2 , &A#^ 
[0 0 6 8] 

BfffB2iiic7)-<>r>aA{c j: »j, -fm<Dmnc^-t^oiz. ?- ymms 

, Mtf>5. 5X1 0 15 /cmV|lDitffiAM^O° ©i^ (5X10 14 / 
cm 2 ) (Dimftlzm^^&^n^MAtf&'Ztl, -£?ft"£7. 5Xl0 15 /cm 2 

10a{C&±, M<Z)5. 5Xl0 15 /cm 2 {;i!)PAT?tAM^0 o CD^© 1 
[0 0 6 9] 

££i!i*mc, pMv-^/fh > 1 o b^sHc^^*©*^©^ * 

>aA^»jix|;^-^4keV, F-Xi^ 2 . 7 5Xl0 15 /cml ft 
fa(C2®, f^fHi!lIIIx^;^-^2 k e V, K-Xi^2. 5 X 1 0 1 V c 
[0 0 7 0] 

@ff|H2HI©-r^>aA(Cj: »J, TfB<£>3t 1 ic^ci" <fce>{C, >5f- F*ffi6 btctt 
, M©2. 7 5Xl0 15 /cm 2 (:MTaAM^0 o ( 2 . 5X1 

0 14 /cm 2 ) (D4 [S#(Cffl^ir£^M4«A#ft£*U -£tt"T?3. 7 5X10 1 

/ KI/>f y 1 0 btCtt, 3U©2. 7 5 X 1 0 15 / c m 2 &C#nx.T&A^S#0 
° 0D#-£<7) 1 ®#lC*B^-r£*M^A#&3*X, Mtt3Xl 0 15 /cm 2 ( 

□ 

[0 0 7 1] 

0 1 2&tm 1 3 te, l3CDHii^I©CMO S h 9 J/S?^ * ©JSJi^JCfe 
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*mm&MT-&* 5fcfIl©H»It»®4 (a) -0 6 (b) C0#X 

?*-;b9a, 9b $r^^-r^> (EI 1 2 (a) ) „ 
[0 0 7 2] 

g^T. HI 2 (b) Km^koK. P aMOSffl*12S:«^^^ 
nlMOSfiillCnl^*, 3rftt'J> (P) 
i^M-^SkeV, F-X*#5 X 1 0 15 /cm 2 , &A£f^#0 o 
TM^&AU nav-VKH>10afe^iatS. 3(D i: ^IsI^lC, >f 
- M16 aiC%U >AW^>aAStlS D m% U>tf)F-X*&> iiit® 
nfy-^ / Ki/>f K-Xii y t>/hi (05*. 6 x l o 15 

/cm 2 ) lCfW»3*lTV^„ 
[0 0 7 3] 

i^T, 1/5?* h^r*^ i 8 ZBHb«M*K.X. Hi 2 (c) tc 

at-TJ^iC, niMOSlil 1 *M.*> hV** 1 9 &«*J*U pMMO 

Siil2fCpS^», irtii^fi (B) fc»ax*^-«t4keV, 
K-XS^2. 5Xl0 15 /cm 2 SA^I^0 C «T^^^AL P 
ly-^/KU>f>10b&^)St5. r<7)££|iWC, ^-h«M6b^C=fej^ 

l/>f>^«l*K:fe»*K-X*J:*; : fe/MI 3 X 1 0 15 / c m 2 ) tCfrJ 

[0 0 7 4] 

«^t, i/^hvx^ig^ttiffay^tfc^ ® 12 ( d > lc 

^) u ^-mea, 6 b©IHW®©-t8PfiS: 5 0 n m^^^^tlSffiS 
X&m&Umh t-WMti-Ztl* t>fKf*-^9a, 9btt5 0nmgHO«3 
[0 0 7 5] 
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bK#A3ft«*ttft©*tttt*-*- b^U t>fK9*-A/9a, 9b<Z)X*y 
^Sfc* y-X/FH>10a, 1 0 b lc|BJB#{C#A£*i£^ 

0 bJC^atl*S/U*>f Kh^- h«1S6 a, 6 b tC?£j&£ ft* V U Ft 
»^<^^= Z(Dt=.tb. ^F^-/l/9a, 9b(0i*;f>i p ICtt* 

[0 0 7 6] 

;V9 a, 9 bhST I*^il«^2$:M^^^«-e^^^^^^* bv ^ 
ST I3R-?^Hfll3t2 P (High Density Plasma) IC J: U 

[0 0 7 7] 

»^T, 013 (a) K^ti-iolC, nM«^nSMOS«l HCfl 
TtfftK&AU bmm 6 aCOSffi® (±® (Ipg5 0nm) 

-;i/9a^e>iffitSi®« (I$5 0nm) ) (C^M^&#Al-^o 
[0 0 7 8] 

JMfrfiUlCli, plMO Siil 2 F^i' 2 1 WU nMM 

OS««l lCnS^««, 33T*&U> (P) &inax*^-#4keV, 
F-XM5Xl0 14 /cml &A*t£#4 5° ®MT?>f tVftAtS. 3 
f?fffi-f*>&A£:£TJ|fc£:£fr^4EI (y-F^CMbT4 5° © 

%m 1 4 tf>*8B& 5 P®HU-:^'to 
[0 0 7 9] 

z<Dm&* y-FtI6 a K:^v^T*©±liii:— WlBoiaPffifc^^^ra*© 
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ffi^tS^^A^ -^niV-V FH>10 a id Ji&A£lM# 0 ° 
/KW>f>l 0 a 1*4*- h«@6 a©f(C^5SIIC#t§fefc, ^^#A£ 
[0 0 8 0] 

|9IH4ia<30>f^->^AlC«fc»;» TIH(Z)^1 iC^i-JcolC, $*-h««6alCli 
Mffl5X10 15 /c m 2 iC*ax.T^A^S^ 0 0 ( 5 X 1 0 1 V c m 2 

) ©8@MSt5^ifA^&§^ ^ItT9X10 15 /cm 2 ©F-X 

tt, ^*J(3D5 X 1 0 15 /cm 2 &C#D*T&A^^0 o 2 0#JCffi*fr 

S*ttfc#A#fc3*U ^6Xl0 15 /cm 2 (»V-X/FH>i 

[0 0 8 1] 

±IlfeniV-^/Kl/>f>l 0 a W©ji&Wt>ftA (&A 

8 k e V£b£<mc*fLT, «A©x^;^-5:4 keVi:il<^bfel 
fitt, >f- FSi6 aJC^Aan*^«*3^«l*l*^*ftW*cii:, Ktf 
^-MO a St^^- MS 6 a ^^Itt^^gin^lfi 1 W^iAt 
WnSV-^/ K W > 1 0 alC^AStlS^M^^^-V^^I^^ 

[0 0 8 2] 

jRV^T, 013 (b) lCaVr«fce>lC, pMi?:pSMOSlil2i;^b 
T&WC&AU ^-h«i6b©«ffi® (_t® (ip|5 0nm) 
-;V9 b^^IffitSilffi (l§5 0nm) ) tC^MMfc&^A't -So 
[0 0 8 3] 

1 hv*? 2 2&JgJ&U P2MOSM1 2lCp3!**l« 

, rrt'li*^ (B) »^«2keV, 5X10 
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a£Afc£T*fcS:£fa#b4|B (4*-h«lC*fLT4 5° 0>ffiJ*fcS#4#ft) 
[0 0 8 4] 

s*a»#A#, -#©pav-VFW>i o bia*&A£fm#o° 

ftfcv>*^ ^vMi?&^#S:^^'&v^S<Z)^««J#A^&S*i«Cli:tca:S. 
[0 0 8 5] 

|&|B4ia<Z>>f*->t£AlCJ:y* TIB(7)*l{C^t-J:e)(C, ^f-h«^6blC« 
^^jO 2 . 5X 1 0 15 /cm 2 iC^X.T^A^S^0 o ®#^(2. 5X1 0 1 
Vcm 2 ) ®8H^K:«ai--5>Bltt«#A««*Sn, ^tf"T?4. 5 X 1 0 15 / c 
m 2 (Z) K-X*©#*3R*W*>&AS*i*. 3*UC*fLT. #pMV-VK 
l/^lObCtt, M<Z>2. 5Xl0 15 /cm 2 i:ixtfiAWO s tf># 
^©2ta^lCffi^^-5^^l#A^^^tl, ^tt3Xl0 15 /cm 2 (MS® 

[0 0 8 6] 

±)$lfepSV-V K W> 1 0 bj£j&B#(£> liiffl>f ^-^^AfCfe 
t3v*T, »«>>f*>aAK:feW*in5ftx*^/^-S:4 keVi:lfc0^Ut, 
^A©x^;^-&2keVi:®< LfclS^bfcSfitt. 4 s - f^tse bic 
aA3tiS^«<»*««l^^tc^^SWSvii:, i*-f o b^^-b 

it e b t^«ii#ftit*»t i «c*At * r at* pffly-* 

[0 0 8 7] 

MVNT, 2 2&^bra^lCj:*;^bfc^, SI 3 (c) &C 
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7jk~?&OK, >)*-hSS6 a, 6bM'V-X/FK>10a, 1 0 b CD^M 

iU7^-;i/« (RTA, 103CTC, 1#) t5. 
[0 0 8 8] 

g^T, 013 (d) £5***^ ^BffK:j/y*>f KAM, -^ iCo5 

SitlCfcy, ^-b!IS6a, 6b0lffiffiWV-VFW>lOa, 1 
0 b(D«ICC oS i 2 I23 ZMf&? & . 
[0 0 8 9] 

[0 0 9 0] 

v _VKl/^f>l 0 a, 1 0 bi«J%I<«:SJ:^M^rW^t§c 
#«-Cfcl:. 4*-h*«6 a, 6b^«S^V-^/FH>10a, 10 
b «fcy*5 0%gK**S*l&. y-VFH>10a, 1 

0b(Z)MiI?:If©i^Jl^5Ii:^<, y-F«S6a, 6 b (D^M 

m&fcft-tS-e, ilt©lV\CMO S b5>^ftf^4x5. 
[0 0 9 1 ] 
(||4<Z)|g«*fflO 

01 5OT1 6 it. i4ffl»I®CMOS h9>^^*©»3S*SsK:* 

jgyftftB-ea* $mn©*ii^«fcH*fcH4 < a > ~ 06 (b) 

g|;g t , ^-Mi6a, 6 bODMW®^^^^*!^ 8 0 nm^ScDif-r K 
^-^g a , gb %JgJ*1-S (EH 5 (a) ) o 
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[0 0 9 2] 

015 (bMC^^-MC pSMOSl«12S:^l/^m 
nSMOSflllCnM* Z\Z^itVy (P) *M 
I*^-#8keV, F-XM5Xl0 15 /cm 2 , SA^O° ©*# 

nlV-VK^^>«t^»S F-XiiUfe/MI (Mx.kL 6X10 15 

/cm 2 ) tC«9l¥StlT^So 
[0 0 9 3] 

^vnt. us?* hT^^ i 8 sr^-fb^a^tc jc yufc*bfc«. His (c) k 

^-TJcolC nSMOSiltl 1 ^So l/^^ 1 9 P^MO 

sl«i2Cpa^K«, rrtli*^ (B) &»ax*M-««4keV, 
K-X*#2. 5Xl0 15 /cm 2 , &AftmtfO° 0Mt^t>ftAU P 

i/>f>jgrti*K:feW«K-X**y*>^« 3Xl0 15 /cm 2 ) tc« 

[0 0 9 4] 

«V*T, U^* bVX? 1 9 SK^S^ICJ: y»*bfclft, 015 ( d ) K 
^) U y-M«6a, 6 b ffl^IOiffifiS: 5 0 n rnlUf ftf *l*ffiS 

[0 0 9 5] 

-©fA y-h««6a, 6 blC^Mf *£4«>fr<btfM *->&AM?3 il* 
tC, f^^t-;i/9a, 9 b <Bxy^>^4##VMS£?, >f-h««6a f 6 
blC#A$nS^M^^*l±*t^So bfrb, ^K9*-^9a, 9bffli-y 

f>^l^t^5i:> y-VKW>i0a, l o b icPWc#A£;ft£^ 
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o biz&j&Zft&yWJ Ki:^- h««6 a, 6 btcHMftSftSS/yiM Ffc 
tffiUbK&S. ZKBfcfc, -*>f Ftf*-/l>9 a, 9 b©xy*>^*£tt* 

[0 0 9 6] 

;i/9 a, g b £.st im*ftmm&2Z^te&tf^fe&^£-£rftt* h ^° 

ST I^^il«ljt2lCl±HDP(High Density Plasma) {C J: »J 
[0 0 9 7] 

m^X. HI 6 (a) IC^-TJ^IC, nfi^««*nSMOSfi*l 
T&WC&AU y-h«ffi6 a(Z)©m® (_M (115 Onm) fttfiM F 1 ?* 
-;i/9a^?>iffitl>iS« (I§5 0nm) ) K1^«4*S:#A^&. 
[0 0 9 8] 

MtfamiZte. piMOSlil 2S:8VMiiy-VKW>l 0 a &#4#)>f 
(B&tW) "r*TtS©W!P3 1 a$:ft5Ut>^hVX^3 1 & 

a hSS6 a*?> 12 0 nmi^SlTOS. "7* b U 

ST I JCfcU^i-ST-f ©#*>ytC^*- hSffi£v-*fcbTMV>S 

tCnM^Pim r't'S'J > (P) »^^"^4keV, R-X*#5 
Xl0 14 /cm 2 , aA»4 5° ©^ffT^t>ftAt^= r©*Nr, MIS 

>frr>&A££Tiifc3#ft^*>4ia (>f- h«icMbT7K¥^r&] cavMcarfa 
-f£2?fft) #2®, M^ft csvMcMi^i- * 2%m) mm) <zm*->&a 
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[0 0 9 9] 

016 (a) ¥- h«lC*fbT*¥^I^T^U^A^m^4 5° <D-f :T 

> 1 0 alil/^X h7X^ 3 1 £J:*J^>f *>&A;fr*>«aS*l 
^jM5»#A^Kfifc3n5o 
[0 10 0] 

xftmtfo° (dm^o) i m^tcffi^-rs^wi^A^&stis- 

[0101] 

^|0(Z)5 X 1 0 15 /cm 2 {C*DX.TaA^S^O° ( 5 X 1 0 1 V c m 2 

) vemftizmm^z^mmmAtftezn. ^m-8xio 15 /cm 2 ©F-x 

tt, SUffl 5 X 1 0 15 / c m^Cim^taA^S^ 0 ° 2 Ea-lCffi^-r 

**K**A#fcS*U Mt6Xl0 15 /cm 2 (ilSCD V - X/ K W 

[0 10 2] 

8ke V£lbfcCmc*fLT, ^A0l^-HkeVt®<^bfei 
fitt, ^-h«*6 aK:aAS*iS^lt**)«**l«5K:^*SE»*-^' if>f 
*-;H 0 a %.Zttf- h«1S6 a S^ft^SJflWT^i*** 1 WCftAt 
fttfniV-^/ Fl/-f>l 0 a &C*£A£ *l5^>t4&#^"V 
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[0103] 

«V%T, HIl 6 (b) Krt-f&oK. pa^««lfeplMOSl*l 2lC*fb 
T&WC&AU ?- hnme bCDSffi® (_M («5 0 nm) RTfVJ K** 
-;i/9b^f>Sffit5lSOT (^£5 0nm) ) lC^««feS:#A"t £o 
[0104] 

Jlft&lCte, l/^m^3 1 £J*ffc&3^CJ:UI&£bfc^ nlMOS 
M«l 1 $:MVNp§tfy-^/F^^> 10b £$4#)-f ^>&Afr<3#0 (B6*D 
t5«iP 3 2 a l/i?^ hT^i' 3 2 

(.7X^7 3 1 2 0 nmnmT*$>V, ISP 3 2 a tt* hSffi 

6a»U20nmil&«tfe§. 7 * h U V ^9 7 -f -ICfiKU MP 
3 2 afc^/fc^**^^**®^^**^*"^ STIJCJ:*;^*^ 

i$tsrtmSo fl/T, pIMOSI^I 2icpMm rziT*tt^ 
9* (B) %rifH5tx^;i/^-^2 k e V, K-X*#2. 5 X 1 0 1 V c m 2 , 
^S^4 5° ©^t^t^SAtS. ifjfE-f 2r>&A££TM 

&S#ftfr*>4EI Vf-h£kKMLX*¥Jjm CSV>tC*fft"*S2;frffl) #20 

[0 10 5] 

HI 6 (b) T'te, ^-h*JC*bT*¥*ra-e»yaA««« t 4 5° 

ic*y, h«^6 b tctt-€-<z>_t®^e> — mm<D±um^^Hx. &Aftmtf 
o° o»^©2ia^jc»a"rs^««i#A^3&sns. ^tf)£t*> -*f©p£v 
-^/kw>i o biiu^m^a 2tcj:ys*>f*>aA^e)#«a*i 

[0 10 6] 

4 5° ©im©-r^>aAic«fcy, ^mme bizit^xnm^o- nm^o 
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[0 10 7] 

, m®<D2- 5Xl0 15 /cm 2 i;^TftAWO° ©»^(2. 5X10 1 
Vcm 2 ) ©Bia^JCfflat-S^K^A^ftSn, ^tt'4X10 15 /cm 2 

>10b(Ctt. 3TO2. 5X10 15 /cm 2 ICttKaA^O' 
[0 10 8] 

4 ke Vfcbfc©lC*fbT, ttfc&A<Bx*;i/¥-«:2 k e VfcflS<tK3£Ufc« 
fitt, y-h*«6btcaASn*^«*^«^I^K:^S[tf*ii:^ IMF* 

ftO'pSV-X/ KW>10b ic&AStlS^*®*^**^*^ 

[0 10 9] 

«V*T, US?X 3 2 SRftfilf CJ: y»*lfe«, HI 6 (c) K 

^-hSi6 a, 6b^V-VFH>10a, 1 0 b ©**«6 
##A»cJ:*;^l5fe^l«S:ia*S-e:, Xfc*«tt&?Si£ffc 
il&7--Ml (RTA, 1 0 3 0"C, 1#) 
[0 110] 

g|V*T, 01 6 (d) K^ZoiZ. &mKLi/W( K£«. r£T?ttCofc 

*Mttfrr*£i:K:«fcy s/u*>f Mts-efctk *ki&©c o 

0 b©3l®fCC o S i 2 JS2 3 £j£j&-t£ = 
[0111] 
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[0 112] 

&^iffi$fl.t^F^^-^9a, 9 b ^4 5° ^ tf> -f * > & 

y _ x / Fl ^> i o a, 10 bj:Ut«<«:§j:oiCfJit5ii:^tt^ = 
^-hti6a, BbfflaWW-VFl/OlOa, 10 
b <fc*J%2 5%g«i«S4xSo V-VKH>10a, 1 

0b®Miief®i^i:^5ri:&<, y-h«ffi6a, 6b©^ 
§l§ v%m£E<z>£tt« & £ r £ & < , 4* - h ^* £ *> CM* 1 * 
[0 113] 

VKW>10a, 1 0 biCti^^^^A^SHf. htffi6 a, 6b 

©*lC>f*:y?£A3*iSfctf>, ^-hii6a, 6b5:V-VKW>10a 

, i o b £y*tomKtt*MkmKMn-t&z. 

[0 1 14] 
[0 115] 

niV-X/KW>l 0 a^j&B#{c£tt£^&<Z)l> >tf>-f:t>&A 
fei»5$x*M-^8keV, F-XM6xl0 15 /cm 2 , MS^0° 
©&#T?f?vv u>CD^«b>r^>?iAS:^-b*lcMbT7K¥*l^lc2ia, 
MSx^j^-AU k e V, F-»5Xl0 14 /cm 2 , ^S^4 
5° 
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[0 116] 

»6Xl0 15 /cm 2 mtttAM^0" ffl|^(5Xl0 14 /cm 2 
) ©4ISf^lCffl^'tS^«4»#A*^Stl, M^8X10 15 /cm 2 ©K-X 
i©y>^t>ftAa*i*. r*UC*fbT, #nSV-X/KK>l o ate 

[0 117] 

>^A*iW3«x*^^-3y4 ke V, F-Xi^3X10 15 /cm 2 , £A#& 
#0° <Z>^#"e?TVN, six»?fR<Z)^«)>r3r>tiAS:^- hStC*fbT2K¥^l^lC2 
EU fll-f«l^^^-^2 k e V, K-Xi^2. 5Xl0 14 /cml 
£A#£*M 5° ®*#T»ff^. 
[0 118] 

|&K2iaa>>f#>aAlCJ:y, TffiCO^l tC^TJ^K:, ^-MI6b(Ctt 
, »3Xl0 15 /cm 2 t:MtMS^0° (2. 5 X 1 0 1 V 

cm 2 ) ®4ia^lCffl^-r«^*t*#A«««iStl, Mt4Xl0 15 /cm 2 ©F 

0bfC&. ^^(7)3 X 1 0 15 / c m 2 CD*CD^^^3^A^^^tl, M^CDV-X 
/ >J^*»«ri:B»© K-X*<0*^3RAi«>f *>^AS4x*. 
[0 119] 
m 5 CD|H««0 

***»JB-ett. ftT«l®Hi6J£»fcH**fcH4 (a) (b) CD&X 

S^MT, ^-MI6a, 6 b CO MM® 5:^-5* AiPI ^8 0 nmiS©*>f K 
tf*-/l/9 a, 9 b fcTf^-f S (018 (a) ) . 
[0 12 0] 

m^x, mi 8 (b) ic^vr <fce>tc piimosi*! 2&^e> 
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^18MU niMOSfilHCnSM, Z.ZX*i*V> (P) &im 
ai«8keV, F-XI^6Xl0 15 /cm 2 , SA^0° 

- Mi6 a ICt; U >2M:t>&A3 4x£ = 
[0121] 

g^T, l/^^ 1 8 ^ma^i »J ^bfet, 018 (c) &C 

^-Tie>tC, nMMOSM^cl 1 US?* bVX? 1 9 fcTgJfcU pIMO 

S«l 2fCp§9^Mf> (B) £Mx*;i/=¥-#4 k e V, 

F-XI^3Xl0 15 /cml &A^ljg#0° 0»^t>ftAb, pMV 
-X/Fl/^f>10b^«t5. ^(Dil^lBl^tC, h«*S6 b icfcjfttfSi 

:*>&A£4x<S>o 
[0 12 2] 

ij^T, i/j;^ l 9 U^im 018 (d) \Z 

^) U y-Mi6a, 6 b©W«ffi©-h»ffiS:5 0 nmSK*n^tl«ffiS 
t5o r ^-Mi6a, 6 b *e0±Ir;&*£Mfflffi<Bi:3B&Ka*tt 

t>fm^9a, 9bli5 0nmgl©il3 

[0 12 3] 

r<Dt§-a\ ^-Mi6a, 6 blC^lTSM^*^©^ >&AMTC> 
IC, ^K"?#-^9a, 9 bC^X-z^^i^V^^, >f-h*«6a, 6 

■f->^*^#-r^-5il> V-X/Fl^f>10a, 1 0 b {ClU^tC^A^tlS^ 

0 bKl^«Sn*2/U*^ Kh^f- MI6 a, 6 b ICJgfifcS tlS ^ U "9">f 
#««»L«<3&S. roofed, t>fR*-^9a, 9b®X7f>^inift 
38flSH#& *K ^® 1 oCJX'yf 5 0 nml:-3b'5o 

[0 12 4] 
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;i/9 a, 9 b^STI3R^flt*3§2S:M'&S«eT?^ , t-S-^* t »*^ vx - 
STI*^«#3S2K:ttHDP(High Density Plasma) (C J: *J Bf&Z 

[0 12 5] 

«V%T, HI 9 (a) lC^J:e»lC, nI^««Sn®MOSl«l l^b 
T&WC&AU >f-Ml6a0lffiI (_h® (ipS5 0nm) fttft>f 
-;i/9 aA^iffitSMlSi (^$5 0nm) ) IC^*M&&#A"S*S- 
[0 12 6] 

JMfc&lCfcJ:. p§?MOS«cl 2 IrSVMiMV-^/ KM > 1 0 a £*4#>>f 
t^^&ffil (B&») t«^S©Sl0 3 3 afc*nu^^^3 3$: 
^t5. mt% l/^ h7X^ 3 3 lilS 1 2 0 nmgS7fft»J, MP 3 3 
a te*©-58tf>f- h*ffi6 a<Z>Sg^e> 1 2 0 n m£&&M*rC*&£o 7* h'J 
y^^-«U FIP3 3 aWt5tt©L'f^V©fif^t?:f!^ 

st i ici y^tST-^ct fcy k:**- bti^-^ i: itffiv^i 

(CnM^MtK rrtli'J> (P) ?:»l^^^-^4keV, K-Xft#5 
XlO^/cm 2 , SAW4 5 C 0^fft^t>aAtS. tuSH 
>ftf >&A£:£T#l&&#ftfr'b4|I! (y-h*iC*fbT4 5° (7)*B#I&£#4 

[0 12 7] 

hvx? 3 3 lei >JSg>ft>ftA^e)«iSn5fcto, **6*N*A#Rftit2*i 

•So 
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[0 12 8] 

, ^<Z)6X 1 0 15 /cm 2 &C#D*T?±A#S£#0 o ©i^ (5X 1 0 14 /cm 2 
) 0D8tm^lCffi^-tS^^A^^^tl, ^ItT'l X 1 0 16 /cm 2 ©F-X 

tt, M©6 X 1 O 15 / cm 2 (Dfr(D^mmm Aft &2 ft. MScDV-^/FU' 
[0129] 

*t£#0° <5D>f;f>&A) ICfcV^, M^^^AlCSttSM^*^-*: 
8 k e V£U&©tC*fbT, &4*b&Atf>:n*;i,^-£4 k e V £{g < flg£ b fcJI 

[0 13 0] 

i^T, 019 (b) Krt-t&olZ, p M^M^J & P §?M O S «c 1 2 lC*f b 

T&WC&AU h««6 b©«ffl® (±nB (165 Onm) aWKf* 
-jl/9 b^^IffitSSlffl (iS$5 0nm) ) (C^M4^£^A1""<S>o 
[0131] 

m^i i &av>psv-^ / k w > iob s^*^*>ftA^e>«i (RfrtP) 

hVX? 3 4 1 2 0 nmglffe'J, HgP3 4.attf©-»^- 1*** 

6a»f,12 0nmi:)5:5iWS. 7* MJ V -KlIRU BBP 

3 4a fc^^St^©^^^^^**?^^ ST I tCj:»J^f 
6V-?CD#;foU IC$*- i: LT/gv>5r tic J: »J, &fi-f*i£{£ 

fit, pSMOS««l 2 ICp drT*te* 
(B) &#&S£x* 2 k e V, F-X*#2. 5 X 1 0 1 V c m 2 . 
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[0 13 2] 

So 

[0133] 

, »3Xl0 15 /cm 2 lCixttAM^O a <Z>^-tr (2. 5 X 1 0 1 V 

cm 2 ) ® 8mftizm^ir£^my>)mAtftezn. ^#f-e 5 x 1 0 15 / c m 2 © k 

[0134] 

±Iltpav-^/Kb^>lObW©^0^ft>aA (&A 
MA ? o° <ZM;T>&A) fcjs^T, ift^f^yiiA{cfcW5Mx^;^-5: 

4 k eV £Vt~<DlZttLT, m®&A<D3i* Jl^f- £ 2 k e V < Wife L £31 
Sltt, hi!6 b{caA$tl-S^%^*[BlfC^^^t-t§3i:, IMF? 
*-;i/l o bfotftf- Mi6 b &^|$i|^ttWTff<*I«i WfcftA-r 
&0«pMV-X/ KU-f > 1 0 b tC^A$ti-5^M#I^^-v^;i/^fBJtC 

[0 13 5] 

MVaT, 3 4 £ J^t&II^fC J: VUlkht^ Hi 9 (c) (C 

^■t &?\Z, >f- SSi6 a, 6 b&tfV-*/K W> 1 0 a, lObffl^H 

mmxizj: v£.£txmzm'is.2i*:. mz^mmzmmtt* j £z>tz.tb, ^mwm 

(RTA, 1 0 3 0°C, 1#) ts c 
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[0 13 6] 

jg^T, HI 9 (d) iZyjk^ZoiZ. Affile S/U V >f r^T'liCo* 

££K: J: »J KflS3*)Mk *S)SOCoS:l»it 

&r £iCi *J> 4*- hSI6 a, BbOlffiSiWV-VKl/^^lOa, 1 
0 b tf>3llffiCC o S i 2 ® 2 3 5:MtS„ 
[0 13 7] 

[0 13 8] 

fi!:Illia*WK9*-^9a. 9b«U M#>4 5° frexZM 

y_*/KW >1 0 a, 1 0 b J: »J t»l«<^S i^lC^-fS^il^^^'S" 
*«1fli, y-b«i6a, 6b««S^V-X/Fl^-f>10a, 10 

b «fc*j%6 e%nmmm2ti&. ^mmmmx-it. y-vKuoioa, 1 

0 bCD^MMS^1f<2#1^^£"&<> ^-M«6a, 6 b (ft^M 
[0 13 9] 

^/Kl/>f>10a, 10blCtt>f*>2A^Snf> ^-bti6a, 6b 
<B#fc>f*>&A<!5;riSfctf>, 4*- MS6 a, 6 b&V-^/KWVl 0 a 

, i o b tiiic^MWIfcWt 

[0 14 0] 

KW>10a, 1 0 blC^SnS^J^ Ft^f- Mi6 a, 6bt:M 
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-Mi6a, 6 blC#AlTS^M%tf>*£*t^-£&J:e>lC&.5 0 SIC, IMF 
^-/l/9a, 9 b«t-^-x^f >^©fgS{C, t-f K7*-;i/9 a, 9b§: 
^Cx^f^^bt^fiVN. l/^X hVX^ 3 3 , 3 4lC<fc»;, IMF?*- 
;i/9a, 9b^<ttiy-^/Fl/'f>10a I 1 0 b £^i|*&##A3ft<6 
3 R£ ih $ ft £ 5b Tf & S - 
[0141] 

02 1-02 3 &6<©Syfe7gl!Ba>CMO S F9>^^*©«3t*ifetCfeW 

-g> inii & M tc ^ -r it® h t? & s 0 

5feff lcHMIi: indicia 4 (a) ~0 5 (c) tf)#X 
l&at, y-Ml6a, 6b$:7^->MtS (0 2 1 (a)) 0 
[0 14 2] 

ffiV*T, 02 1 (b) IZjjkt&Ol^ nS^ltt^nSMOSl^l llC^b 
T^fetcaAb, 4*- h«M6 a (_h® (ipS 5 0 n m) &C^i!«£#A 

[0143] 

t>ffiA*^l (Kf») ^•5^CDg§P 3 5a SftSl/^ bv^^ 355: 

hVX* 3 5t«£ 1 2 0 nmgfltt?*»K flP3 5 
*\$*<D~Wf- bmm6 aCSg^e, 8 0 nmt«:§iTO6„ 7* h U V 
^7>f -icfigu MP 3 5a *mi&-*% > £:%<D]s?-?)]s<D&m&£>~£$:ft5m 

st i icj: y^-r*v-^©#*>y icy- hM&v-? t ut/bv^^ 

fclCfcy, Mi r ft$r<SM$it-5^^^"e^-2>o -eLT, niMOSl^l 1C 
nl^ii, rrT*«U> (P) &Mi^;V^-y!) ? 4keV, h*-XI^ 5 X 

IbJ) ®^«?)-f >r>^A&H^-rSo i©4EO>f*>aAS:ff ^i?S@I2 4 © 
[0144] 
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MttfeSfe*, ±fE0^#lcJ:5 1 m<DJ*y&AiZ& y, ^-NS«6 

ffi^*£*tt*»#A#fc3*i&. ^©i:^> ^©niV-VFH>10a 
liU^x hv*? 3 5»cJ:*;^K>f*>^Aj^e)#«Snsfcft, **Mfc#A# 

[0 14 5] 

MVMT, 02 1 (c) JC^fJ^lC P S^«i$:piMOSf^l2^b 
T&WC&AU -!f-Ml6b0iai® (±15 (B5 0nm) lC^ft&#j£agA 

[0 14 6] 

JUfcfi^Cte, hV*? 3 5€rStft'jfiai^»Cj:yi»*bfc*, nMMOS 

«cl 1 SiVNpSV-X/FW > 1 0 b &^ft>f*>aA^?)«i (R&fflO 
tS^CDUP 3 6 a &f l/^^ 3 6 ^MtS. 

^7X^ 3 6fcfci«3 1 2 0 nmglt'fe'J, FIP3 6 a tt*<0— h«* 
6aCDSA^8 0nmili5;SlTO5 o 7* MJ V ^9 7 -f -JCflRU Hin3 
6 afe^«t*i:*ffll^f^A/Ofit^t)**ff^»^ STIICitJ^tS 
v-^©#t>yic^- hSffi&v-^fcUTJS^SrfctCky* &«i*n£*£M 
$t§I^^tSo fit, plMOSl^l 2CpM^», '^t'W^ 
fR (B) S:i0iSx^;i/^-^2 k e V, F-XI^2. 5 X 1 0 1 V c m 2 , & 
A*$£*M 5° o^>f*>ftAt5. *uia-f t>SA5:itM^ 

£#[^£4® (4*- h*SC*fLT4 5° <Z>*BH&<5#4#fa) CD^^&Afc 

[0 14 7] 

3<Z>#Hr> ±iB<Z)&#ic 1 m<D4*y&AK& y, b««6 bictt-?- 
©±lB^e)— Wffi©±»fiLK3^»T, ftA#I^0° ©^©2 0^lc«^t-S 
*K«*A#fcS*x*. ^©££> -*f©plV-VFW>10bttl/^ 
h vx? 3 6 fcj; y !3tt>f *>^A3^&«*^*i*fe»* **t®#AtfR&iL2*i 

So 
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[0 14 8] 

m^x. i^x 3 6 %mtmmmz£>)}i&£iLt^ 021 u> &c 

a^J:^, pSMOSI«1 2 1:8^ l/^m^ 1 6S«lSU nMMO 
SflKttl ncnMH, m'ttti (As) 5:jlUix^;^-^5keV, 
6 X 1 0 14 / c m 2 OMT'iilAlf CT ^ t >ftAt S t ^ t C> 
pi^m Z^-VtefrVm (B) »^-A s 10keV, K-XStf 
8Xl0 12 /cm 2 ©«Ai#3 0° T*4#fa*»e>>f t>ftAl, nMx? 

[0 14 9] 

^VnT, W^X hVX* 1 6 SM^a^iCJ: y»*bfe«, HI 2 2 (a) IC 
^Jc^C nSMO SI« 1 1 l/i?^ hVXf 1 7 pMMO 

S«12tCpM^M#K (B) £Mx*;i/3r-^0. 5ke 

V. K-Xi««6x 1 0 14 / c m 2 ©^tIilAlfi:t ^ t >SAt^ i: ^ t) 
JC, nS^Fli, rZLTfttflfclR (As) &Slfj$X^;i/^-^5 0 k e V, K-X 
i^6XlO 12 /cm 2 0^ff-eAff#3O° t4^^Mt>SAU 
inf>^a>|7 b^nS^«y M8b &Mt§o 
[0 15 0] 

02 1 (b) -02 2 (a) tf>#X=g&> «*HT*£*T tS £ t #«rt8 

T'&5 = 

[0151] 

jRV*T, 02 2 (b) IC^1"J:^{C, ly^XhTX^U^MftCi'J 

, 1 0 0 0°C. 1#) tl). 
[0 15 2] 

^vnt, 02 2 (c) ic^-TJceiic. CVD«SK:J:y^lBK:S/U=l>ifc'fblK ( 

a, 6 bOOMMM^^^^U n:/«MtR&2iU ^^(§^8 0 nmil«)t>f K 
«?*-;i/2 0a, 2 0 b fc-etl-^tl^J^S., 
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[0 15 3] 

g&^T, 02 2 (d) iZix-f&O^ P SMOSlil2&i^^hVX 
^18WU nMMOS«el 1 iZnm^mm. ZZW&Vy (P) £M 

8 k e V, F-X*# 6 X 1 0 1 V c m 2 , ftA^I (S«3lBBfc: 
*fLT^lt#[altf>#1=r£ 0° £&£o ) 3^0° ®^fft'>ft>ftAU nSV- 
X/KH>10a&fJ«t5. £©il£|l?WC, MI6 a tC =fe U >*W 

*>£A£ft£o 

[0154] 

^f-hil6aiCli firfB4 EKZ)#4«>>f # >&AfC;ftlX., TtrjfB&A 
^g0° <Z)>f ^*>^Atc J; y, 5 X 1 0 14 /cm 2 <D8®£SC*B^f 
Alt? 6Xl0 15 /c m 2 CD^$fc4«A#& $ ft, ^ft^ 1 X 1 0 16 / c m 2 C0 F 
-Xi©';>^t>ftA34iS.. rfttc*fLT, #nSy-VKH>l 0 
aiCtt. 6X1 0 15 /cm 2 ©^©^iiA)!)^j:$n, MS© V - F U-f 

[0 15 5] 

i^V>T, 8&raafJCi:y^b^ EI 2 3 (a) fC 

^-Tcfc^tC, nSMOSltl US^^h^^^ia PiMO 
Sl^l2(Cpi^, (B) &«x^;i/^-^4keV, 

F-X*#3 X 1 0 15 /cm 2 . ftAM^O' ffl^ftt>ft>ftAl, P§?V 

AWt^AStiS. 
[0 15 6] 

^^0° CD-T #>&AlC<fc 'J, 2. 5 X 1 0 14 /c m 2 (D 8|S^lCffi^f 
#I^A&t>*3 X 1 0 15 /cm 2 (D^M4»A#&£ft> lt?ftT* 5 X 1 0 15 / c m 2 
(3D F-X»©^^^7bM^->^A$ft^o rft&C*tbT, ^piV-X/Fl/^f 
>10btCte, 3Xl0 15 /cm 2 ffl^O»Mft$^ iiS<2>V-*/ 

[0157] 
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m^x. uv* hvx^ 1 9 *mit#im^izi: vm£Lt^ B23 (b) iz 

mt^OiZ. f- hM6 a, 6 b&tfV-X/ Fl/>T> 1 0 a, lObffl^i 

I1^7--«I (RTA, 1 0 3 0°C. 1#) t5„ 
[0 15 8] 

i|^T> 02 3 (c) ICgfJ:^:, ^®{Ci/';if-r Y&m, Z.Z\X*\%Cq*: 

SZ.4llCj:»J, h*«6 a, 6 bfflSttUMtfy-X/KW >1 0 a, 1 

0 b(Z)*tB{CC oSi 2 !2 3 ^»5„ 

[0159] 

L#<5«L 0 2 3 (d) {C^T^fC £®KI«|ffli|fcjBIR 2 4 &*t=»U n> 
h?L2 5 £^L£SBi|g2 6 SjgffcU ft*£>^XS£3£T, CMOSh^> 

[0 16 0] 

/KW>10a, 1 ObiUfeK^SJc^CMiltSIil^t'tS. 

1 ^f-Mi6a, 6 b©^«tlI^V-X/Kl/-f>l 0 a, 1 0 b i; l J 
% 6 6%gg*M3*l&. sM&H&TgJKTfte, y-X/FW>10a ( 10b© 

[0161] 

VKK>10a, 1 0 blCli>T:*->&A#&£*l-f\ 4*- hS«6 a, 6b 
©»lC>f^>^AS4xSfctt>, ^-hti6a, 6bSV-VKW>10a 
, 1 0 b J:y%tt^^W^3|i«*»IKt1W»t-*rfc^BriB4:3!fc*. 
[0 16 2] 
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-;i/2 0a, 2 0 b<z>&IKft(Bfc&©;*w*-xy^>y%#«&T£, §83g=i;* 

[0163] 
7 ©HJg^JB) 

02 5-02 7tt, m7 (DmmmmoyCMO S h^>^*#©*Bt#i£iC;}3J? 

«»®>-e«, 5fcr^i©^j6^j8fcra«jc®4 (a) ~0 5 ( c ) 

[0 16 4] 

«V*T, 02 5 (a) iCifi^C, nS»&niMOS|«l 1 IZML 
T^iMC&AU ¥-MS6a«I (±B (ig50nm) tC^iS»£^A 
T £ = 

[0 16 5] 

JtttttlCtt, pSMOSMl 2 £^VMiMV-*/F W > 1 0 a ££4#>-f 
*>&A**£>#S (Kr») tS^ffl^D3 7 a h7X^3 7 £ 

WS. rrt, 1/2?* h7X^7 3 7 l«3 1 2 0 nmlST'S »J, Hi3n3 7 
a&f (D-Sjgtfy- hSft6 aCDSS^e, 8 0 n m £ & 5 . 7* h U V 
-«U W3 7a Zm&-t&£&<Dl>*9>\/<D{<Lm:&t>1£$:ft5m 
^ STI kj: yicy- i: bTJBv^i 

£fC«fc*J, &»-r*l£{£M£i2:£3i;#T*££o fit, nSMOSl«HIC 
nl^itl, CCTIi'J y (P) SllSx^-i^keV, K~Xi^5X 
10 14 /cm 2 , $£A#ffi#4 5° ®^frt^ft>aAt5o fttfSB-f 
t>ftA^TM«55»?)4 ® (y- h^}C^flT4 5° <Z>*BM&£#4;£ 
|6J) (0^«)>r^->^A&ll4f^<5 o 
[0 16 6] 
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h^7^ 3 7 lei: »J ^gt>f tf>&A*>e>««3*x5fc«K **6%#A# 
[0 16 7] 

MV^T. BI2 5 (b) &C^J:e>JC, lilt U * 3 7 &MV\ n 

SMOSlll UC nMWf&J, IITfliltti (As) ^flUitx* 5 k 

eV> k-X1^6xi o 1 Vcm 2 co^-eSit:Alif{cT-Y>r>viA-t^^i: 

pS^i, id-ettsfctflg (B) »^^-^10keV, F- 
Xi^8Xl0 12 /cm 2 «T'Alflll5 o T? 4 #1*1^ *> -Y * U n 

gfx^x^>^3 yM 7 aatfpS^'y M8a £7£f£-r£„ 
[0 16 8] 

m^X. 02 5 (c) iC^i-iCJJC p§9^«t$:plMOSl«l 2lC^l 
T&fSMC&AU ^-htl6bffiiffil (-h® (ipg5 0nm) &C^M^£#A 

[0169] 

IBtic l l Siv^pSv-^/ FWyiOb ^^^ft^ftAA^M (MD 

t5 TfS©MP 3 8 a SffS h7^9 3 8 MtS. ZZ\X\ 7. 

V 3 8\fm& 12 0 nmilt^'J, HP 3 8 ate^GD— jg*^- h«« 

6a0^^8Onmi:45»fe5. 7 * h U V ^ "7 >f - ICBS U iP3 
8 a MfStt©l/f f;KZ)fifi^t)*S:^^i^ ST I (C i y^tS 

StSit^S. -tOT, pIMO Sfll^cl 2lCpM*»fi%* r^te* 1 ? 
3K (B) »^-!!) ! 2keV, K-XI^3X 1 0 14 /cm 2 , &A£l 

£#4 5° o^ftT»>ft>aAts. r©^, mm-u-y&AZ^-xmtezii 

[0 17 0] 
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So 

[0171] 

^V>T, EI2 5 (d) fC^^ie»iC, 3$^L/T l/$/^h7^^3 p 

§5mo si«i 2tcpM^M#», rrttttN^i (B) Sritj^x*;^-^ o. 

5 k e V, F-Xi^6X 1 0 1A / cm 2 (D$kftX*mW.AMlZX'( t>tAt5 
h£t)tC, nS^Ht, ZlZl-eM^(As) &ilD»x^;i/dr-^5 0keV, 
F-Xi^6XlO 12 /cm 2 0«Altftl 5° T4^[6l^^-f t>ftAl 
, P iii7^f>i/a>|7 b&tfnM^y h«8 b 
[0 17 2] 

MV^T, 02 6 (a) Km-t^O^ \s*J7s hVX* 3 8 £0cft#LJS^lC J; »; 
Rfc^UfetSL x^Xf>^a>!7 a, 7 b ^tftf^ >y h ® 8 a , 8b©>F«ft 
#AKli:y£C£#lte£II!&3itS£:#>, ^#tt»4£l &T--;i/*M (RTA 
, 1 0 0 0°C, 1 #) ts. 
[0173] 

m^X. H2 6 (b) {C^J:e>fC, CVDj*JCJ:y^lflCS/U3>ttfl:« ( 

a, 6b©MWWCi/'Ja«15:St, ft^SOnmll©^ K 
^-jb9a, 9 b Sr-etl-etl^^f*. 
[0174] 

i^T, EI 2 6 (c) &C^-tJ:-MC, piMO 1 2 ZUo hVX 

nlMOSl«lllCnl>f:««, Z.ZXi*V> (P) &iU» 
l^M-^8keV, K-Xi#6X10 15 /cm 2 , &A£fS 
^bTM^ftOQ^* 0° ) #0° 0MT^t>SAl, nlV- 

^/KW>10a&^t5. rcDil^HWC, >>f- 6 a lC=fc U 
* >&A£*i£o 
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[0 17 5] 

r©»^ y-hii6a(:it mmimv&tb-iTty&Aicfiux.. ffrta&A 

ftmo° ©-Ytf^&AlCiy, 5X l 0 1 Vcm 2 ©8[M#Kffl^S^*Ma>» 
AM6X 1 0 15 /cm 2 CO^$^#A^^$ti, -^ItT-l x 1 0 16 /cm 2 © K 
-Xi(DU ytM *>&A£ti£„ ^ntc^L/T, #nSv-V K l/>f > 1 0 
a(Ctt. 5xlO 15 /cm 2 0^©MtA3!)^$^ ®«©V-VKH 
>Bf£B#£|sf«i© >#>f;f >&A34X3„ 

[0 17 6] 

i^T, U^* hY^f 1 8 SrJKffc*yi*K:J: yHfc£bfcffc, 02 6 (d) (C 
at^i-MC nlMOSlil UI^y^h-7^^19 5:MU pSMO 
Sl«12CpS^«ft, Z.ZT*teftVm (B) Sr*itx^;i/^-^4 k e V, 
K-XI^3Xl0 15 /cm 2 , MI^O° ©M-e-ft^AU pIV 
-^/KU>f>10bMt6 c ^©^liWc, /f- Mi6 btC^fe)^^^ 

rtW^&AStiSo 
[0 17 7] 

y-hmffi6Mctt, tirfa4ia©^i5b>f^->aAtciii^, tuia^A 

M0° ©-f;f >&AiC<i: 2. 5 X 1 0 14 /c m 2 CD8IlI^{Cffi^t- 
&#A&tf 3X10 15 / c m 2 ©^M^A#& £ *U ^ItT* 5X1 0 15 / c m 2 

>10bCit 3 X 1 0 15 / c m 2 ffl*0^if iA^Ji ^ ^i, jt#©y-*/ 
Ki/^f>W}:» K-Xi©*»^t>?iA$li5. 

[0 17 8] 

i^T, U^'X hV*? 1 9 ZJjHtMm^lZj: »J &£Ufc^> B27 (a) lc 
atti^lC, M16 a, 6bWv-X/KW>10a, 1 ObO^M 
W#AICJ:y£Bfc*»<fclir«;*-fr, IC^D5:ffiM3f5 
fll:7--^a (RTA, 1 0 3 0 o C. 1#) tS„ 
[0 17 9] 

m^T. MZ7 (b) (C^-Ti:e>(C, £®{C£/U-iM K£M, :rtiiCo& 
ifcRS-ti, l®It^I tic J: y 2/ VIM" K-ft31£fctfe, MfflCo5:i*t 
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Si £IZ& »J, tf- bmm6 a, 6b0lMtfy-^/FU^>lOa, 1 
0 b (DSIWCC o S i 2 JS 2 3 
[0 18 0] 

OfrSH, 027 (c) lC^-TJ:e)tC, ^®{CjfW,WlK2 4 £*ft«U =i > 
#^7 h?L2 5 ZftLfrmmz 6 £7£f£U i^©tH?:lt> CMOSh7> 

[0181] 

/KW>10a, lObj; »J < fc£ J: ? IC fflSftS Zl iu^Tf**. *M*e 
tt, ?- bmm6 a, 6b®»WV-VFH>10a, lObiU 

&6 6%nmm&ztiz>o *mmmMT*te. y-vFw>io a , iob<z> 

£iffltl3-fr& rtiiCfcU. h«S^©^l&tcj@Hf £ L£ 
[0 18 2] 

X/FM>10a, 1 0 MCli-f *>&A#fc3 4X"f, 4*- h«ffi6 a, 6b 
©#{C^;f >&A2*l£fe&, y-h«I6a, 6 bSrV-X/KU-f >1 0 a 

, i o b £v*mmi^*m®mmzMffl?zz£tfnsmiitez>o 

[0183] 

35^ V-*/ K l/-f > 1 0 a , 10bW^-Fii6a, 6btC^A$tl 

3>«7a, 7b^W»yhl8a, 8 b Mt5fc»©7* h'J V^5 7 
[0 18 4] 
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02 8&t>*0 2 9 \t % ^7 6DHMI(CSW§WJ©CMO S 

© §g ^ # m k & w § £ Hi mm k ^ ** «e bs m x* & s „ 

*WJttt, H25 (b) ^IsI^lC. I/*;* bVX? 3 7 £JBV^>f- h* 
MQ aA©^^t>^A?:lT^ (02 8 (a) ) „ 
[0 18 5] 

M^T, 0 2 8 (b) iC^i^lC, Uj;xh7^jr3 7&h'J$>yU BB 
P3 7 a £-£<Z> — mtftf- M16 a©Sg^e> 10 0 nmtftSi^Cl^tS 

[0 18 6] 

3CD^"e, 02 8 (c) tC^Jc-MC nSMOSffi«l ltCng^lfift, 
iitiiSfci (As) &#n&x*;i^-#5 k e V, K-XI^6 X 1 0 1 V c 

( B) &#[Jj*X*;i/3r-# 1 0 k e V, 1 O 12 /cm 2 0^ff 

[0 18 7] 

m^x, bv^^ 3 7 itrntymmiz <t yi»*L/fc«, 025 (c) £ 

(0 2 9 (a) ) o 
[0 18 8] 

m^-C, 02 9 (b) IZjjk^&olZ, l/^7h7X^3 8& h'M>^b, BB 
P3 7 a Sr-e©— 3g#4*- hfM§6 a(D3$^£> 10 0 nmt^l) J:^Cf^t5 

[0189] 

02 9 (c) tC^-Ti^C, pKMOSlll 2lCpI^> 
r^T'^^i (B) &#B*£x* 0. 5keV, F-X1^6X10 14 

Hi (As) li)II)|l*^-^5 0keV, 1 0 12 /cm 2 ffl 
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^kftXAMftS 0° t4W^*>^AU pSx^Xf>^a>I7 b& 
[0 19 0] 

[0191] 

AZ®±?Z>m&fr*>^?XT>is3yM r 7 a, 7 bRTfnmtfTv h«8 a, 
8 b©iMX£M0J^&^&<> l/^b^^ 3 7, 3 8 <D h U ^ >yiCj: 

5K^-yM8a, 8 b $:^i-^>r h^HTIg^^^o 
[0 19 2] 
8 OUSJfe^jgD 

03 0-03 2tt, msCD^^MCDCMO S h =y > S?^ * ©«3t*«SJC £ 

5fe"r*l©*»^tttR*^H 4 (a) ~0 5 (c) tf)#X 
ig£3£T, ^f- h«^6 a, 6 b - (0 3 0 (a) ) . 

[0 19 3] 

m^X. 03 0 (b) \Z^i:o\Z, nfi^«*&naMOSl«lHC»b 
T$WC&AU y-hSi6a©*ffi® (X® (ipg 5 0 n m) ^«<&S:#A 

[0 19 4] 

JUfcftlCtt, pSMOSfiil 2&g^nSV-^/K^^f>l 0 aZm&J 
t>aAfr&«i (!»*) T^vf^©i§P3 5 afeWmh^^3 5 S: 
^•T-So rZlT*, l/^h7X^35SS^120nmgItfe'J, BBP 3 5 
a Ji-e<Z)-^*^- h««6 a©Sg^e> 8 0 nmt/^Iitfe§. 7 * h U V 

stiicJ: y^-r**7-^©#t>y icy- £: LTffiv^r 
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nS^m ZLZLT'ttU^ (P) Sri0jiX^;i/^-*>4 k e V, K-Xi^5X 
10 14 /cm 2 , ftAW4 5° ©Mt-f^^aAtSo ftffB-f 
;T>'&A££TII&£#I*]^4|I1 (>f- hJUC*f LT 4 5° <Z>*@H&&#4:£ 
ft) (DMtb-fXy&AZmft-t&o 
[0 19 5] 

fflat«^H«iA#6iatl«. r©££, -*f(DniV-X/KW>10a 
[0 19 6] 

MVMT, 03 0 (c) lC^-T<fce>{C, pS^&pSMOS^I 2lC*fL 
T&WC&AU ^-Mt6b0gffiS (_tffi (iPl5 0nm) &C^M4^£#A 

[0 19 7] 

=ft#»tcte, u^x nv^^ 3 5 zmmmmz£ »j&£b£^> niMos 

t5TtiS©l8P3 6 a S^fS l/^X hV^i' 3 6 S^tS. '-t, l/VX 
h VX? 3 6 ttlKS 12 0 nmlS^'J, HBP 3 6 a 38*<4"- 
6a©«^e>8 0nmi:45li7?»S. 7# h U V ^9 7 -f -tCBRL, S§P3 
6 a *1&&^&}1^(DV^V )\s(D$LU&fc>^*fi ST I tC J: 'J J&$,-$~£> 

stsri^s. -£LT, P iMosiii2Cpa» r-T-tt^'? 

X (B) fciflitx* 2 k e V, K-XItf 2. 5 X 1 0 1 V c m 2 , & 
A*§K#4 5° CD^#7?>ft>ftAt5. ftffB-f ^>ftA$:^tM^ 

[0 19 8] 
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<D±wfrb-wm<D±%nmc-frtfT, axM^o° <Dm&o2mftizmm-?z> 
yfimmmAtf&zti&. z<dh%. -^©piv-x/kk^ i o bizupx 

[0 19 9] 

+4Mc?sttffcs-&sfe«>, ^i#stu'r--^l (rta, io sec, 

1#) t5. 

[0 2 0 0] 

iffiV*T, 03 1 (a) {C^fJ:^{C, piMO SMl 2 hVX 
^16Wb, nMMOSiilliCnlM, IITIiii (As) 
ig:n*;i/^-#?5 k e V, F-XI^ 6 X 1 0 14 /c m 2 <Z)^ff TSlft AttiCT 

4 Tty&x-f iz. pi^ii, iiTtt^^i (b) zmm^^fr*?- 

^lOkeV, F-XM8X 1 O 12 /cm 2 0MT'Alt^3 0° t?4^fnl^ 
ej^t^SAL, nSi^^r>i/a>!7 afttfpS^f h«8 a ^^"T 

[0 2 0 1] 

3^t> hv** i 6 ZBHtmrnrnzz H3i (b) tc 

at-Ti^lC nlMO SI« 1 1 l/^X h7^^ 1 7 pSMO 

S ffi& 1 2 IZ p §?^M%> ZirTMiJft^SSi (B) Sri)Il5*x*;i/djf-^0. 5ke 
V, F-^6xi o 14 / c m 2 ©^ft"elttAMt:t^ t^ftAtS i: t * 
iC, nS^m ££-ettffiJlS (A s) SriDigx*;i/^-^5 0 k e V, F-X 
i^6XlO 12 /cm 2 0»A^3O° TJ'4 #fnj£Mb-f 2f->&AU pi 
x^X^>^3 >jf 7 bWnS^>v hJS 8 b ?:^t§ 0 
[0 2 0 2] 

if^T, 03 1 (c) lC^fJ:e»{C, l/^'^. NV** 1 7 fc^ttM^lCj: *J 
mikl<t^ X*X^>*/3 >Jf7 a, 7b^tf^y M8 a, 8 b (D^U®) 
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mxiz i *)*£vfcKm*m'&ii j £z>t=-®>. ^m^mmi ^r~-)^^m (rta 

, 1 0 0 0°C. 1#) 
[0 2 0 3] 

m^X. 0 3 1 (d) tC^J^lC, CVD^{:j:U^ffi(:^Un>iftl ( 

a, 6 b<Z)TSffl®<0#fc*>U 3>Bfrftl£&*£U i» 8 0 n mgl©t>f F 
tf*-;i/9a, 9 b £^*l^*W£j&1-£ 0 
[0 2 0 4] 

jj^T, 0 3 2 (a) tC^i"J;e>tC, piMOS««12fei^l/^h7^ 
^18^fiL. nSMOSiil llCnl^it, ZlZlT*ttU> (P) feflltifc 
X* )V*c-i$ 8 k e V, F-XZkifi 6X10 15 / c m 2 , &A#S (tt^^MtC 
*f LTIlii:#l*I 0° ) #0° ®*ff"e>f*>aAl, niV- 

;f >&A£*l<5<. 

[0 2 0 5] 

ART* 6X10 15 /c m 2 <D^i&%^A#& £ *l, ^ItT* 1 X 1 0 16 / c m 2 (D K 
alCtt, 6X1 0 15 /cm 2 ©*©^W^$^ M^CD V -X/ K W 
[0 2 0 6] 

MV^T. 8TOMf{CJ: l Ji*l^ 03 2 (b) iC 

^"T^-MC, nSMOSlil UI^^^FT^^19&Ml, pSMO 

s m& i 2 p rita^^i (b) s:iiiax*^-* { 4kev, 

F-X|^3X10 15 /cm 2 , MI^0° ©*ftT?>ft>aAb, pMV 

^-r^->^A$ti^ 0 

[0 2 0 7] 
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M0° CD-f ;*->&AfC J: 2. 5 X 1 0 1 Vcm 2 ^)8ia^{Cffi^-t-5^|ie 
t#AW3 X 1 0 15 /cm 2 (D^M#I#A* ,: ^$tl. -^ItT 5 X 1 0 15 / c m 2 
(Z) F-X*©*^»W:*>&A3*l<& < , ^IC^LT. #piV-^/FH 
>10b(C(i, 3 X 1 0 15 /cm 2 «Z>a®M»A^^$H, ilSCDV-*/ 
K U>f >7£fWh|s!$tCD K-X*©^^^*W^>viA$tiS„ 
[0 2 0 8] 

JffiV*T\ h?X? 1 9 Zmmm^lZj: URfc^Lfc^ 0 3 2 (c) tC 

^"T Mi6 a, 6 b&tFV-X/ FW > 1 0 a, 10bM 

1 £T — (RTA> 1 0 2 0°C, 1 #) -f<5o 3<Z> J: 5 IC^MCOli^ 

, EI3 0 (d) T^-hSi6a, 6 b fC#A b fc^«£?£tt'ft It 
, T — -^/ffiflCS: 1 0 3 OTC^b 1 0 2 0TCJC<S^S*S3.i:^T?^Sfcft, X 
nr>i/a>M7a, 7b^W^M8a, 8 b ©**MWK«C ^ 

[0 2 0 9] 

i^T, nj3 2 (d) tc^i-J;e>fc, Affile J/ y if- -f irtttCoS 

SZL^fCjcU, ^'-Mi6a, 6b©gffiffiMV-^/KW>10a, 1 
0 b ©iffiiCC o S i 2 JS 2 3 
[0 2 10] 

[021 1 ] 

/Fl/^>10a, 10 bi: tjfe^K&S J:^ iC^t-Sifc^t'tS. 

tt, y-hfl6a, 6bffl^||I^y-VFH>10a, lObitJ 

%6 6%ga^4£*uS. #2SJ67gffiT?«u V-VKW>10a, 1 0 b CD 
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fsi_h$i±, fisraicDi^cMo s b^yvxztfmmznz* 

[0212] 

MSE^ A £?Te>I^C, l/^*hv*^ 3 5, 3 6JC«k*jy- 

VKW>10a, 1 0 bCii^t^W^SIlf, ^f-Mi6 a, 6b 

, i o b«ky=fefitn^^M^S{cTO-rs3i:^«rig^^-g> 0 

[0213] 

y-VKl/>f>10a, 10bW-b«l6a, 6blC^A3n 
[0214] 

0 3 4 fcfc, H9fflHIfl0CMO S b =y y V7> % ©8S3i;£S£lC & 

*HJ6^JKT?tt, 5fci*mi©^«g^«8i:3«{C04 (a) -05 (c) <D&31 
i&lt, y-h«S6a, 6bS;1*->^t5 (03 3 (a) ) 0 
[0215] 

S^T, 03 3 (b) JC^-TiotC nSM& niMO S«c 1 1 lC*f L 
T3WC&AU ^-Mffi6a©iffi® (_LBf (ipg5 0nm) 3* A 

[0 2 16] 

Jt^lftfctt, pSMOSSItl 2 &avMi^y-x/KU>f y l 0 a ££4#>-f 

t>^A*^M (Kffflf) f £TN£CDlf§n3 5 a 1tm-tZ> h7^^ 3 5 & 
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Mf&?Z> a rrt% l^X h7^^ 3 1 2 0 nmgWJ, iP3 5 

^ sti tcj: vmm-t&-?-9<Dmt>v icy- ^ ltm^s 3 

iltCfcU, tiLM-ftl 2>Z. t^ftS. fit, nlMOSMl nc 

n M^M^K 33TttU> (P) £#niSx#;i/^-#4 k e V, K-Xi^5x 
lO^/cm 2 , ftAM^4 5° ©^ffT'>ft>tAt-5 0 300^, ttffH-f 

fa) ©£4&-f :T>&A£I^T-r<S> 0 
[0 2 17] 

a lC&^-tf)J:ffi;fr£> — l»BS<Z)Ji»te»c^WT, &A#,K#0 o 00^© 2 EtfHc 
ffi^lTS^M^A^&^tlS,, 3CD££, ^0nSV-X/FH>lOa 
teU^X 3 5&C£yMm-f^>&A;fr^m£;fl££#K ^M%#A#= 

[0 2 18] 

M^T. 03 3 (c) (C^J: e>fC, pl^iti§: plMO Sll 1 2 JC*f L 
TlWc&AU y-M!6b©iaiI (_LM ((15 Onm) &C^M^£#A 

[0219] 

JMfclftfC^ VVTs t>77? 3 5 £J£tf:#l3l^JC J; UB&£L£^ nSMO S 
1 1 5:I^pIV-X/ KW>10b $:^^^>ftA*?>«l (ffiffl) 
tS^©in3 6 a &f t§ l/^ hTXi' 3 6 I3T% VV^ 

h7^^7 3 6««$ 12 0 nmglTfefJ, MP 3 6 a l±^(D-^^>f- 
6 a<D»MJ> 8 0 nm£;&£flHi|jc 7t hUV V*? ~7 4 — {CRjg MP 3 

6 a *j&m^Z>£m<7)U^? )V<D&m&fo-&$: / ttom&. ST I (Cj: »J 5 

3t^3i:^tt5= -eit, P SMOSiil2iCnI« 337?ii^^ 
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m (B) £#niSx*;i<3?-#2 k e V. K-Xfi#2. 5 X 1 0 1 V c m 2 , & 
A#ft#4 5" ©Mt>ft>ftAt5o i(Z)#^r. iuBa-f^>&A££TJI& 
2>^|Bl7b^4 [S (4*- h^tC*f-bT4 5° tf)*BM&£#4 #[hJ) ®-f^>aA$: 

[0 2 2 0] 

^Mti#A#&£*i£o ^<D££, -^© P Sy-^/FK>lObttl/^ 
hv^^ 3 6 {ci; y ^S-r^>aA^e>^M^ti§fe«), ^M#J#A;«it$*i 

[0 2 2 1] 

M^T, US?* bYX^ 3 6 £J£ML3l^{CJ: »J &3kLt=.%k. H 3 3 ( d ) &C 
^i"J:e){C> P iMOSlltl2^I^^bV^^4 1 WU nSMO 
S M^c 1 1 iC n M^M%> (P) 5 k e V, F 

-Xi^8X 1 0 14 /cm 2 ©Mt^t>aALT, nav-VFH>4 

3 a fc^^o 

[0 2 2 2] 

m^x. us?* bvx^ 4 i zmimmmiz*. y ^ufcife, 034 (a) &c 

S «c 1 2 {C p M^MJ. i:ttt*^ (B) SrMx^l^-tfO. 5ke 
V, F-Xi^ 8 X 1 0 14 / c m 2 0iffT^^>aALT, plV-X/Fl/ 
>f>43b 

[0 2 2 3] 

f^VNT, bi?^FTX^4 2$:miflCj:U^bm HI 3 4 (b) \Z 
^t^lC ^-Ml6a, 6bMV-^/FW^>4 3a, 4 3 b iC^A 

2fttc.^mmz^ j ftizm'mt2 j £z>fc®>^ *n*#£«i *T--jimm (rta 
, i o 3 o°c, i#) -r^>o 

[0 2 2 4] 

1^3^ £®lc«PMM!2 4 £i£;»U ny* ? h?L2 5 $:^LfeiB^2 
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[0 2 2 5] 

/KH>10a, 10 bi^KftSi^caHtSit^T^I). 

^J»-ei±, y-VKW>ioa, 1 0 b©^MMS£Mit<£>«iir 
©H^cmos h^yV*ztfM3%Zft&o 

[0 2 2 6] 

VFW>10a, 1 0 blCli-f^->^A^^3tli*, 4*- hS!6 a, 6b 
<Z>»tC-f tf^&A 3*1 ^-MS6a, 6 b S:V-X/FU^ > 1 0 a 

, i o b £ v *>mmc-m*mmmmzfflm? zzntf-asmntez* 

[0 2 2 7] 
[0 2 2 8] 
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nMOS 


pMOS 


US L 1 — 

R-X5 


c /n i — ! 
o/U[<- 

K-Xt 


J-f L f- 

T — r l>- 
j±A£*v6 
K-XI 


;±A£*t& 
K-XS 




BxlO^O/cm 2 ) 


6x10 15 


3X10 15 


3X10 15 




7. 5xl0 15 (1a) 


6x10 15 (1b) 


3. 75xl0 15 (1c) 


3xl0 15 (1d) 




7. 5xl0 15 (2a) 


6xl0 15 (2b) 


3. 75x10 15 (2c) 


3xl0 15 (2d) 




9xl0 15 (3a) 


6x10 15 (3b) 


4. 5x10 15 (3c) 


3xl0 15 (3d) 




8x 10 15 (4a) 


6xl0 15 (4b) 


4xl0 15 (4c) 


3xl0 15 (4d) 




8xl0 15 (5a) 


6xl0 15 (5b) 


4x10 15 (5c) 


3xl0 15 (5d) 




1 xl0 ,6 (6a) 


I 6xl0 15 (6b) 


j 5x10 15 (6c) 


3xlQi5(6d) 



(la) 4. 5x10 15 +5x10 14 x6Ih1^ 
(2a) 5. 5x10 15 +5x10 l4 x4|5]^ 
(3a) 5x 10 15 +5x10 14 x8|5]# 
(4a) 5x 10 15 +5x10 14 x6|5]# 
(5a) 6x10 15 +5x10 14 x4Ih1^ 
(6a) 6x 10 15 +5x10 14 x8|I]# 



(1b) 4.5xl0 15 +5xl0 14 x3|sl^ 
(2b) 5.5xl0 ,5 +5xl0 14 xi[al^ 
(3b) 5X10 15 +5X10 14 X2|H]^ 
(4b) 5X10 15 +5X10 14 X2@^ 
(5b) 6X10 15 
(6b) 6X10 15 



(1c) 2.25x10 15 +2. 5x10 14 x6|hI^ (1d) 2. 25 X 10 15 +2. 5 x 10 14 x 3|e]# 

(2c) 2. 75X10 15 +2.5X10 14 X4|5]^ (2d) 2. 75 x 10 15 +2. 5 x 10 14 x 1 [U# 

(3c) 2.5x10 ,5 +2.5x10 14 x8Ih1# (3d) 2. 5 x 10 15 +2. 5 x 10 14 x2[e]# 

(4c) 2.5X10 15 +2.5X10 14 X6[5]# (4d) 2. 5 x 10 15 +2. 5 x 10 14 x2[eb* 

(5c) 3X10 15 +2.5X10 14 X4|H1^ (5d) 3X10 15 

(6c) 3X10 15 +2.5X10 ,4 X8|5]^ (6d) 3X10 15 

[0 2 2 9] 

MV>W>Mfr - ^ ~i v ^ T M "t Z> = 

[0 2 3 0] 

[Ki4, n 5 ommmm^m^i 
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e>) 0 3 5 Km~t = rrt, R p 1 ti^ftftAO^HlS:! 

SWJC+^J&^^r K^*--H/9 a, 9 b (^T> ^IC-fr-f F :* - )V O ) © 
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